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Glazing Closure 



We, LiBBEY-OWENS-FORD GLASS COM- 
PANY, a Corporation organized under the 
laws of tbe State of Ohio, United States of 
America, of 811 Madison Avenue, City of 
Toledo, County of Lucas, and State of Ohio, 
United States of America, do hereby de- 
clare the invention, for which we pray that 
a patent may be granted to us, and the 
method by which it is to be performed, 
ta be particularly described in and by the 
following statement: — 

This invention relates generally to glare- 
reducing glazing closures and, more parti- 
cularly, to a novel fihned glass sheet, or as- 
semtfy induding such sheei;, especiallly 
adapted for use as an automobile vehicle 
window or other structural viewing closure. 

^ It has heretofore been proposed to pro- 
vide an anti-glare screen in an automobile 
windshield where elimination or reduction 
of glare from the sun and sky or from objec- 
tionably bright;, artificial light .is desired. 
This has been accomplished commercially 
by providing a glare-reducing portion in the 
plastic interlayer of a laminated windshield 
assembly. 

It has also been recently proposed to re- 
duce the visible light and solar radiation 
transmittance through single sheet, heat 
treated automobile rear windows by provid- 
ing on one surface thereof a coating of a 
metallic oxide. The use of such coatings has 
been necessitated for the most part by the 
increased size of the rearwindows, particu- 
larly in the upper margins thereof, which 
now frequently extend over the rear seat 
and replace portions of the conventional car 
roof. This greater glass area, in some cases, 
causes discomfort, particularly for back seat 
passengers, due to increased solar radiation 
influx into the passenger compartment. 

While the use of these recendy developed 
coated back windows having a glare^reduc- 
ing film applied to one surface thereof has 



been effective in substantially reducing the 
transmittance of light and solar radiation 
theretbrougji and thereby alleviating to some 
extent the discoanfort resulting from the 
glare and heat, it has not heretofore been 
possible to lower such transmittance to the 
minimum degree which would be desirable 
without causing an extremely detrimental 
iridescence of oil slick reflection of diff-er- 
ent colors on the back window. 

In this respect, it has been determined that 
for all practical purposes the lowest visible 
Ugfat transmittance and highest solar radia- 
tion reflection properties diat can be ob- 
tained without causing iridescence with the 
use of a single glass sheet provided with 
a metal oxide film on one major surface 
thereof are approximately 26 percent and 23 
percent, respectively, for regular plate glass, 
and 22 percent and 13 percent, respectively, 
for heat absorbing plate glass, the radiation 
reflectance in this regard being measured 
from the glass side. This, of course, is much 
better than the light transmittance and solar 
radiation reflectance of approximately 89 
percent and 8 percent, respectively, for un- 
coated plate glass, and approximately 73 
percent and 7 percent, respectively, for un- 
coated heat absorbing plate glass but it has 
been found to be vary desirable to a obtain 
a still further reduction. 

Although it is extremely advantageous to 
reduce or substantially eliminate light glare 
and solar radiation as above noted, it will 
be appreciated that it is additionally neces- 
sary to apply and distribute the glare and 
heat reducing medium to provide a glazing 
closure, e.g. an automobHe rear window, 
which will transmit an adequate amount of 
light, will not unnecessarily d^ken or ob- 
jectionably interfere with the view of the 
occupants of the rear seat or impair "die 
driver^s safe view, through his rear view 
mirror and bade window^ of the road con- 
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ditions to the rear of the car. In other 
words, the back window should incorporate 
the desirable features of extremely low vis- 
ible light transmittance and high solar radi- 

5 ation reflectance without impairing the neces- 
sary light transmittance required for safety 
and utility. Consequently, iridescence, which 
has heretofore been considered a necessary 
evil in the denser metal oxide films, cannot 

10 be tolerated in automotive glazing. 

It has now been discovered, and the in- 
stant invention is based upon such dis- 
covery, that an extremely effective and highly 
advantageous glare-reducing glazing or view- 

15 in closure including a plurality of glass sur- 
faces can be produced by providing a band 
or zone thereon comprising at least a pair 
of low light transmitting and high solar 
radiation reflecting films, one of which films 

20 is formed on one of the glass surfaces and 
another on a corresponding portion of a 
second glass surface. In this respect, the 
glazing closure may comprise a single glass 
sheet thereby including fust two major sur- 

25 faces, and the glare-reducing band would 
then comprise two films provided on cor- 
responding and opposed portions of the 
surfaces. Also, in the case of an automobile 
vehicle glazing, e.g. a back window, die 

30 glare-reducing band preferably is provided 
on only a restricted area thereon adjacent 
one longitudinal edge portion of the ^ass 
sheet and additionally is tapered in thickness 
from said longitudinal edge inwardly there- 

35 of while, in architectural glazings, the band 
or zone would preferably extend completely 
over the entire area of the sheet and be of 
substantially imiform thickness throughout. 
Further, the invention is also adapted for 

40 glasUQgs iittcluding more than one glass 
sheet and therefore having more than two 
major sheet surfaces, e.g. laminated struc- 
tures and multiple sheet architectural units 
in which the sheets are joined together en- 

45 tirely around their marginal edges in spaced 
face-to-face relation to provide a hermetic- 
ally sealed structure. In this regard, the band 
or zone may comprise at least two low light 
transmitting and high solar radiation reflect- 

50 ing films, such films either being provided 
on corresponding and opposed portions of 
the two major surfaces of one of the glass 
sheets of the assembly or on one major sur- 
face of one sheet and another major surface 

55 of another sheet, the films in the latter in- 
stance also being placed on corresponding 
portions of the sheets so that they are directly 
opposed, i.e. aligned or arranged so that a 
line normal to the surfaces and through one 

60 film also passes through the other film. It 
has been discovered that the provision of 
coatings of the class described on at least 
two corresponding major surfaces of a graz- 
ing closure produces the desired extremely 

65 low light transmittance and high solar radi- 



ation reflectance without correspondingly 
producing iridescence, as happens, for ex- 
ample, when merely increasing the thickness 
of such a coating applied to only one major 
surface of a glass sheet 70 

It is, therefore, a principal objea of the 
invention to provide an impro^ grazing 
unit closure. 

Another object of the invention is to 
provide a glazing closure having a glare 75 
reducing band or zone appropriately loc- 
ated thereon which is effective to provide the 
minimum visible light transmittance there- 
through and maximum solar radiation reflec- 
tance therefrom without initiating irides- 80 
cence. 

A fiu-ther and more specific object of 
the invention is to provide an automobile 
window including a sheet of glass having 
a filmed area of a minimum light trans- 85 
mittance and maximum solar radiation re- 
flectance provided on corresponding res- 
triaed areas of both the inner and outer 
surfaces thereof adjacent the upper longi- 
tudinal edjge portion of the window, the 90 
lower portion of the filmed area being vig- 
netted so that the light transmittance in- 
creases from a minimum in the uppei 
portion of the filmed area to that of cleai 
glass in the portion of the window below 95 
the filmed area. 

In the accompanying drawings: 

Fig. 1 is a fragmentary, perspective view 
illustrating a glazing closure in accordance 
with the invention in its installed position; 100 

Fig. 2 is a view in elevation of the glaz- 
ing closure; 

Fig. 3 is a vertical sectional view taken 
along the line 3 — 3 of Hg. 2; 

Fig. 4 is a fragmentary, perspective view 105 
of a further modification of a glazing unit 
embodying the instant invention; and 

Fig. 5 is a vertical sectional view taken 
along the line 5 — ^5 of Fig. 4; 

According to the present invention there JIO 
is provided a glazing closure including a 
plurality of clear glass surfaces having a 
glare-redudng zone formed thereon and 
extending over at least a portion of said 
closure, said zone comprising a first low 115 
light transmitting and high solar radiation 
reflecting film on one of said glass surfaces 
and a second low light transmitting and high 
solar _ radiation refleaing film on a corres- 
ponding portion of anoSier of said surfaces 120 
said zone being non-iridescent and having 
a light transmittance of less dian 23 %. 

It should be here noted that although the 
invention will be described in detail in con- 
nection with automotive vehicle glazings, it 125 
is also adapted for use with other types of 
glazing units such as hereinbefore set forth, 
the specific embodiments being for pur- 
poses of illustration only and not to be con- 
sidered limitative. 13;? 
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According to one embodiment of the in- 
vention, the novel glasdng closure herein 
provide includes a sheet of glass having 
a glare-reducing band on a restriaed area 
5 thereof adjacent one longitudinal edge of 
the sheet, which band in turn comprises two 
films of low li^t transmittance and high 
solar radiation reflectance, one of which is 
provided on corresponding opposed portions 
10 of each major surface of the sheet 

The filming material employed in pro- 
ducing glazing closure in accordance with 
the invention may suitably comprise a metal 
oxide formed by spraying various metal salts 

15 onto a heated glass sheet, and which metal 
oxide is effective to filter out, by absorp- 
tion and reflectance, at least a portion of 
the light and solar radiation normally pass- 
ing through an untreated glass viewing clo- 

20 sure. Various metal oxides have been found 
to be effective in this respect, among which 
may be mentioned as examples, cobalt oxide, 
tin oxide, titanium oxide, iron oxide and/or 
mixtures thereof. Particularly excellent re- 

25 suits have been obtained with the use of 
cobalt oxide films since it has been foimd 
that cobalt oxide provides the maximum 
protection with regard to both lowering the 
light transmittance and raising the solar 

30 radiation reflectance, for a given thickness 
of oxide film employed. These oxide films 
are best obtained by spraying a solution of 
a salt or compound of the desired metal onto 
a heated glass sheet whereby the salt or 

35 compound reacts at the glass surface to form 
the oxide. It should be noted that the speci- 
fic identity of the metal oxide film is not 
of particular importance insofar as the pre- 
sent invention is concerned, so long as it is 

40 effective to screen or filter out at least 
a portion of the light and solar radiation 
normally passing through a glazing closure, 
and to have a light transmittance of less than 
23%. As previously noted, any of the 

45 oxides known to so aa are capaWe of use 
in accordance with the invention. 

Referring now to the drawings, and par- 
ticularly to Figs. 1 to 3, there is shown 
an automobile indicated generally at 10 hav- 

50 ing a rear window opening 11 in which is 
provided a glazing closure indicated gener- 
ally at 12. The glazing closure 12 com- 
prises a glass sheet of pre-determined curva- 
ture which has been treated to include a 

55 band 13 of controlled light transmittance and 
solar radiation reflectance thereon in ac- 
cordance with the invention. The band 13 
is composed of two films 14 and 15 provided 
on corresponding restricted portions of the 

60 inner and outer major surfaces 16 and 17, 
respectively, of the glass sheet and provides 
the lowe^ light transmittance and highest 
solar radiation reflectance in its thidcest 
portion of area with respea to the interior 

65 of the automobile that is possible for a func- 



tional rear window as limited by safety re- 
quirements. 

As best seen in Fig. 3, each film 14 and 
15, together formmg the band 13, is graded 
in thickness transversely of the glass sheet, 70 
being of greatest thickness adjacent the upper 
longitudinally extending edge 18 thereof, and 
gradually and progressively decreasing in 
thickness until the coating or film is sub- 
stantially non-existent at about one-fourth 75 
of the distonce down the sheet from the edge 
I'S. JjL this manner then, the films are vig- 
netted at their lower portions so that the 
light transmittance increases from a mini- 
mum in the upper portion of the fihned area 80 
to that of clear glass in the portion 19 of 
the window below the film area. The thick- 
ness of the film is preferably substantially 
uniform across the longitudinal extent of 
the sheet between the side edges 20 and 21 85 
at any given distance down from the upper 
edge 18, i.e. along any horizontal longi- 
tudmally extending line or axis of the bent 
glass sheet. 

In producing a glazing closure as illus- 90 
trated m Figs. 1 to 3, the bent gjass dieet 
to be fihned, is first heated to a temperature 
of between approximately 600° F. and 1250** 
F. When filming annealed ^ss, the tempera- 
ture should be above the strain pomt of die 95 
glass, namely, above 960* F.; and when film- 
mg or coating tempered glass, the tempera- 
ture may be between 600° F. and 960*' F. 
and is preferably between about 750° f' 
and 800° R The hot glass surfaces are 100 
then sprayed with a fihning solution, nor- 
mally maintained at room temperature, by 
means of conventional spray guns or the 
like. One method of varying the degree of 
li^t transmittance across the transverse ex- 105 
tent of the glass and thereby producing the 
previously mentioned graded or vignetted 
effect is to use a spray gun which emits a 
spray that is tapered in density and oriented 
to impart its thick region along a longitudi- HO 
nal edge of the glass sheet and the feathered 
or vignetted edge of the thin region of the 
spray ahgned with the portion of the sheet 
where the coatmg is desired to end. It will be 
appreciated that the thickness of the fihn or 115 
coatmg deposited will depend on various 
factors, for example, the concentration of 
the solution employed, the time of impinge- 
ment of the spray and, additionaUy, the rate 
of flow of the spray. For practical^ purposes, 120 
a fiJmmg solmion of maximum concentration 
without precipitation is employed in order 
that a film of the desired thickness is formed 
on the glazing closure in a minimum amoimt 
of time. 

The width or transverse extent of the 
fihned area may be varied so as to coincide 
witi> the portion of the glazing closure adap- 
ted to form a part of the roof of the auto- 
mobile since this is the area through which 130 
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the transmittance of a high degree of solar 
radiation tends to cause the greatest discom- 
fort to back seat passengers. For example, 
the band shown in Figs. 1 to 3, as previously 

5 described, covers approximately one-fourth 
of the transverse extent of the closure and 
is, in this manner, located above the heads 
of passengers seated in the rear of the auto- 
mobile. Generally speaking, however, the 

10 back window may be sprayed so that the 
film will be restricted to that area of the 
window which is above the driver's line of 
sight through his rear view mirror. 
With the use of the majority of filming 

15 solutions effective to produce films or coat- 
ings In accordance with die invention, and 
including metal salts which react to form 
the oxide or oxides of the particular metal 
upon contact widi a heated glass surface it 

20 has been found desirable to include a small 
amount of a suitable wetting agent in order 
to lower the surface tension of the solution. 
In this respect^ a filming solution of a co- 
balt metal salt has been found to be most ad- 

25 vantageously employed when having a sur- 
face tension value of between about 28 to 30 
dynes per square centimeter. One such wet- 
ting agent which has been found to be highly 
effective in insuring unifomiity of distribu- 

30 tion of the film is alkylpolyoxyethylenethio- 
edier, although various other oommercially 
available wetting agents or surfactants may 
also be employed. 
Particularly excellent results have been ob- 

35 tained in providing glare-reducing bands in 
accordance with the invention with the use 
of a cobalt propionate solution as the film- 
ing medixun whereby cobalt oxides are 
formed upon contact thereof with the heated 

40 ^ss surface. It has been found that a water 
solution of cobalt propionate is effective and 
may readily be prepared at room temperature 
for film spray operations. The addition of 
between about .05 to .15 millilitres of a wet«- 

45 ting agent such as previously described per 
100 nSliliters of solution to reduce the sur- 
face tension of the water alone or of cobalt 
propionate-water-propiomc add solutions, 
which may also be employed if stability of the 

50 solution is a factor, will produce a better 
film. It ^oulcf be noted that the solubility 
of cobalt propionate in water has been found 
to be approximately 33 grams in 100 milli- 
liters at room temperature and Increases to 

55 approximately 35 to 37 grams when the 
solvent is heated to a higher temperature, 
for example, about 180° F. 

While solutions such as discussed above 
have been prepared using water as a solvent, 

(50 or a mixture of water and propionic acid as 
a solvent^ satisfactory filming solutions of 
cobalt propionate have also been prepared 
using methanol as a solvent. For example, 
a satisfactory film of cobalt oxides may be 
achieved by spraying a heated base whh a 



filming solution including approximately 45 
grams of cobalt propionate per 100 milliliters 
of methanol. 

In addition to cobalt propionate, various 
other organic salts of cobalt may be used 70 
as the cobalt oxides supplying substanccFor 
example, satisfactory results have been ob- 
tained when using, the following cobalt salts 
dissolved in a suitable solvent: cobalt 2- 
ethyl hexanoate» cobalt octat^ cobalt acetyl 75 
acetonate, cobalt acetate. 

Various other colored metal oxides in ad- 
dition to cobalt may be successfully enaployed 
in accordance with the invention to obtain 
the mmifniim light transmlttance and maxi- 80 
mum solar radiation reflectance possible with 
each without causing iridescence, it only be- 
ing necessary that each oxide possesses the 
necessary light and solar radiation filtering or 
screening out effect. In this respect, tiie 85 
oxides of nickel, cadmium and iron, or mix- 
tures thereof, may be used as the film 
material as well as a nickel oxide-manganese 
oxide mixture. It has been found that the 
chlorides of these metals are suitable salts 90 
which are e'ffective to react and form the 
oxides thereof when contacted with a heated 
glass surface, as are to some extent the ace- 
tates and nitrates. It will be appreciated that 
the particular salt chosen and employed 95 
should be soluble to at least some measure 
in a commercially available solvent. With the 
use of these oxides, as in the case of cabalt 
oxides, the density or thickness of each film 
should be the maximum possible without 100 
producing Iridescence. 

Referring now to Figs. 4 and 5, a further 
embodiment of the present invention is illus- 
trated. As shown therein, a bent glass sheet 
25 which has been treated in accordance with lOS 
the invention to provide a band 26 com- 
posed of two films 27 and 28 of low light 
transmittance and high solar radiation re- 
flectance is incorporated into a windshield 
structure, i.e. a laminate glass assembly, as 110 
indicated generally at 29. The windshield 
structure 29 comprises in addition to the 
^ass sheet 25;^ a substantially identically 
sized and shaped glass sheet 30 together witii 
an interposed layer 31 of a transparent ther- 115 
moplastic material such as polyvinyl butyral 
adhered to and bonding together the glass 
sheets 25 and 30. 

As was the case with the filmed backlight 
or rear window, each film 27 and 28 is yig- 120 
netted at its lower portion and fades into 
the clear glass surface 32 to provide an ade- 
quate viewing area for the automobile driver 
or operator- It has been found that the use 
of a coated windshield as illustrated pro- 125 
vides the maximum protection from glare 
and solar radiation and additionally pro- 
vides various other advantages over cur- 
rently employed structures, wherein the poly- 
vinyl butyral sheet is tinted. For example, 1.*.- 
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the dyes or tints now used are subject to 
deterioration over extended periods of time 
and use, whereas the films for use in accord- 
ance with the invention are much more per- 

5 manent and also much easier to apply to 
sheets to be tempered or laminated. The films 
may be provided either on both major sur- 
faces of one $heet of the laminated assembly, 
as shown, or one film may be provided on 

10 either major surface of the inner sheet and 
the other on either major surface of the 
outer sheet. 

The following Examples constitute the 
best presently known modes for carrying out 

15 the present invention and obtaining a glaz- 
ing closure in accordance therewith: 

Example I 
A solution containing 32 grams of cobalt 
propionate and 0.05 milliliters of alkylpoly- 

20 oxyethylenethioether per 100 milliliters of 
water was prepared. A bent sheet of tem- 
pered plate glass 1/4 inch tiiick and adapted 
for use as a ^adng dosure for an auto- 
moHle rear window was coated with the 

25 above solution immediately after removal 
from a tempering chamber and while at a 
temperature of about 775" F. The ^eet was 
coated on corresponding restricted and op- 
posed portions of both major surfaces there- 

30 of by passing the same, first with one surface 
up and then the other, horizontally beneath 
a pair of spray nozzles traversing across the 
full longitudinal extent of the sheet. The 
nozzles to sheet distance was maintained 

35 substantially constant during the traversing 
movement of the nozzles by means of being 
operably associated with a suitable cam bar 
corresponding to the curvature of the sheet. 
The spray, through approprate design of the 

40 nozzles, was tapered in density and oriented 
so as to direct its region of greatest density 
along the longitudinal edge of the bent sheet 
adapts to form the upper edge of the glaz- 
ing closure, and the vignetted portion of the 

45 spray aligned with the horizontal longitudinal 
line whereat the coating was desired to fade 
into the clear glass area. The spray solution 
formed a film comprised of cobalt oxides on 
both major surfaces of the ^ass sheet, the 

50 thickness of each film in the area thereof 
adjacent the upper longitudinal edge bemg 
approximately 30 to 50 millimicrons. 

The light transmittance and solar radiation 
r^ectanoe of the film sheet adjacent the 

55 upper longitudinal edge thereof were then 
measured. It was found that the visible light 
transmittance (illuminate Q which is one of 
the standard illuminates recommended by 
the International Commission on illumina- 

60 tion, and approximates to dajdigjit) was 13.5 
percent and the total solar radiation reflec- 
tance 33,25 percent with either filmed sur- 
face towards the sun. The total radiation 
transmittance was alsor measured and found 



to be 23.5 percent There was no iridescence 65 
produced by the resulting filmed sheet when 
viewed from either side. The light transmit- 
tance of the filmed area of the remainder 
of the glass sheet gradual^ ancreased until 
reaching that of clear glass at ilie terminat- 70 
ing extent of the vignetted area. 

The procedure of Example 1 was repeated 
employing slightly greater film thicknesses 
in each subsequent test in order to deter- 
mine the lowest possible visible ligjit trans- 75 
mittance obtainable without causing irides- 
cence. Iridescence was produced when the 
total visible light transmittance was 8 per- 
cent. 

For puq)oses of comparison, another tern- 80 
pered plate glass sheet having the same di- 
mensions and composition as the sheet of 
Example I was coated by the same procedure 
and with the same solution as recited in 
Example I, except that only a restricted por- 85 
tion of one major surface thereof was filmed. 
When the area of this portion adjacent the 
upper longitudinal edge of the sheet, hav- 
ing the same thidaiess as the corresponding 
filmed area of Example I, namely 30 to 90 
SO millimicrons, was measured for visible 
light transmittance and solar radiation re- 
flectance (from the glass side), it was found 
that these values were 26 percent and 23 per- 
cent, respectively. In this same connection, 95 
iridescence appeared when the film tihidmess 
was increased to give a visible light trans- 
mittance of 25 percent. 

Example n 
The procediu-e of Example I was repeated, 100 
except that 1/4 inch heat-absorbing glass 
was substituted for the plate glass used there- 
in. Transmittances of 18-1/2 percent, 13 per- 
cent and 8.0 percent were obtained without 
any iridescence by varymg the thicknesses of 105 
the coatings. Upon subsequent tests using 
this heat-absorbing glass as the coating base, 
iridescence was observed, when the visible 
light transmittance was decreased to 4.5 per- 
cent HQ 

When, for purposes of comparison, but not 
in accordance with the invention, the same 
composition 1/4 inch heat-absorbing glass 
was coated on one surface only with the 
solution of Example I, the minimum visible 115 
light transmittance obtainable without iri- 
descence was only 22 percent. 

Example HI 
A 1/8 inch thick, bent plate glass sheet 
adapted for use in a lammated windshield 120 
structure was filmed on corresponding res- 
triaed areas of both major surfaces thereof 
by heating the sheet to 1150*' F. and there- 
after immediately contacting the surfaces 
with the same filming solution and in the 125 
identical manner as recited in Example I. 
The tiiictaess of each fihn in the densest area 
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thereof was approximately 30 to 50 milli- 
microns. A second 1/8 inch thick plate glass 
sheet having tb& same size and shape as the 
filmed sheet, but not filmed, was then lamin- 

5 ated to the filmed sheet by standard com- 
mercial procedures using a layer of poly- 
vinyl butyral .015 inch thick as the adhe- 
sive material. Upon testing iliis laminated 
structure for visible light transmittance and 

10 solar radiation reflectance, it was found that 
these values were 11.0 percent and 38.7 per- 
cent, respectively, the radiation reflectance 
test being performed with the exposed fihned 
surface of the first sheet he'ing towards the 

15 sun. The total solar radiation transmittance 
was determined to be 19.3 percent. No iri- 
descence was observed with, the resulting 
structure. The radiation reflectance from the 
exposed glass surface of the assembly was 

20 foxmd to he 27.4 percent. 

When, for pmposes of comparison, a sub- 
stantially identical but tmfilmed laminated 
windshield structmK was tested, the total 
light transmittance thereof was found to be 

25 80 per cent and solsu: radiation reflect- 
ance 8 percent. 

EicampleIV 
The procedure of Example HI was re- 
peated, except that 1/8 inch thick heat-ab- 
30 sorbing glass was substituted for the plate 
glass used therein. A visible light transmit- 
tance value of 9.1 percent and a solar radi- 
ation reflectance value (from die exposed 
iihned surface) of 36.8 per cent were ob- 



tained for this assembly without iridescence. 35 
Radiation reflectance from the exposed un- 
filraed glass surface of the laminated assem- 
bly was measured at 16.6 percent while the 
total solar radiation transmittance was de- 
termined to be 8.5 percent, 40 

Example V 
A pair of laminated windshield assem- 
lies, each comprised of two 1/8 inch thick, 
bent plate glass sheets were produced. In 
one assembly (Windshield A), a film com- 45 
posed of cobalt oxides was formed from the 
same filming solution as recited in Example 
I on corresponding restricted portions of one 
major surface of each of two sheets, and the 
sheets were then laminated together with a 50 
.015 inch thick strip of poljmnyl butyral 
so that Both films were exposed, i.e. the un- 
filmed major surface of each sheet was ad- 
jacent the butyral strip. A film comprised 
of cobalt oxides was also formed on corres- 55 
ponding restricted portions of one major sur- 
face of each of two other sheets from the 
same filming solution as recited in Example 
I, and these sheets were then laminated to- 
gether with a .015 inch liick strip of poly- 60 
vinyl butyral so that the filmed surface of 
both sheets was in contact witb the butyral 
strip in order to form the second of the as- 
semblies (Windshield B). The film thidmess 
in all instances in the tlucksest portions there- •= 
of was between approximately 30 to 50 milli- 
microns. The assemblies were then tested 
with the following results: 



70 



Windshield A 
Visible Light Transmittance (Illuminate C) 9.3 
Solar Radiation Reflectance 

1) from either filmed surface - - - 39.1 

2) from either e^qjosed glass surface - — 
Solar Radiation Transmittance 17.2 



Windshield B 
12.8 



27.0 
22,4 



75 It may be possible to still further reduce 
the visible light and total radiation trans- 
mittance through a muhiple sheet glazing 

; . assembly without initiating iridescence by 
providing fihns on corresponding portions of 

80 three, four or even more surfaces of the unit 
depending chiefly, of course, on whether such 
further reduction is desirable to the extent 
of the additional cost which would be neces- 
sitated to produce such a unit. 

85 It will now be apparent that a novel and 
highly efficient glazing closure is produced 
in accordance with the invention, and that 
such glazing closure is effeaive to provide 
an extremely low light transmittance there- 

90 through, and an ^ctremely hig^ solar radi- 
ation reflectance therefrom, while still con- 
forming with all safety requirements neces- 
sary to such closures. 
WHAT WE CLAIM IS: — 

95 1, A gla^ng closure including a plurality 
of clear glass surfaces having a glare-re- 



ducing zone formed thereon and extending 
over at least a portion of said closure, said 
zone comprising a first low light transmit- 
ting and high solar radiation reflecting film 
on one of said glass surfaces and a second 100 
low light transmitting and high solar radia- 
tion reflecting film on a corresponding portion 
of another of said surfaces, said zone being 
non-iridescent and having a h'ght transmit- 
tance of less than 23 percent. 105 

2. A glazing closure in accordance with 
claim 1, in which said films are provided 
over the entire area of the surfaces to which 
they are applied and are of substantially uni- 
form thickness throughout. HO 

3. A glazing closure comprising a sheet 
of clear glass, said sheet having a glare-re- 
ducing band on a restricted area thereof ad- 
jacent one edge of the sheet consisting of 

a pair of metal oxide films of low light trans- 115 
mittance and high solar radiation reflectance, 
one of which films is provided on each major 
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surface of the gitfss sheet and on correspond- 
ing opposed portions thereof, said band be- 
ing noniridescent and having a light trans- 
raittance of less than 23 percent. 

5 4. A glazing closure induding a pair of 
substantially identically sized and shaped 
superimposed clear glass sheets laminated to- 
gether with a transparent thermoplastic 
material interposed therebetween, said clo- 

10 sure having a glare-reducing band provided 
on a restricted area thereof adjacent one edge 
of the closure comprising a pair of metal 
oxide films of low Hght transmittance and 
high solar radiation reflectance, said films 

15 being provided on two different major sur- 
faces erf said glass sheets and on correspond- 
ing portions thereof, said band being non- 
iridescent and having a light transmittance of 
less than 23 percent. 

20 5. A vehicle glazing closure including a 
pluralSlty of elongated clear glass surfaces 
and a glare-reducing band adjacent one lon- 
gitudinal edge of said closure, said band 
':a)mprising a first metal oxide fihn of low 

25 light transmittance and high solar radiation 
reflectance on one of said glass surfaces and 
a second low Hgjit transmittmg and high solar 
radiation reflecting metal oxide film on a cor- 
responding portion of another of said sur- 

30 faces, said films varying in thidcness from 
a maxinnim at those portions thereof near- 
est said one edge of said closure to a mini- 
mum at those portions thereof farthest from 
said one edge and being of substantial uni- 

35 form thidcness along any horizontal longi- 
tudinally extending line across said surfaces, 
said band being non-iridescent and having a 
light transmittance of less than 23 percent 
adjacent at least the tiiickest portion there- 

40 of. 

6. A vehicle glaang closure as defined in 
claim 5, in which each of said films has a 
thickness in the range of from 30 to 50 



miUimicrQns adjacent at least said one longi- 
tudinal edge of the closure, 45 

7. A vdiicle glaring closure as defined in 
claim 6, in which said metal oxide films con- 
sist essentially of cobalt oxides. 

S. A gjazing dosure including a plurality 
of heat-absorbang gjass surfaces having a 50 
glare-rcdudng zone formed thereon and ex- 
tending over at least a portion of said closure, 
said zone comprising a first metal oaide 
fihn of low light transmittance and high solar 
radiation reflectance on one of said glass 55 
surfaces and a second low light transmitting 
and high solar radiation reflecting metal 
oxide film on a corresponding portion of an- 
other of said surfaces, said zone being non- 
iridescent and having a light transmittance 60 
of less than 22 percent. 

9. A vehicle glazing closure induding an 
elongated sheet of clear glass, said sheet 
having a ^are redudng band on a restricted 
area thereof adjacent one longitudinal edge 65 
of the sheet comprising a pair of fibns con- 
sistmg «sentially of cobalt oxides, one of 
which fihns is provided on each major sur- 
face of the glass sheet and on corresponding 
opposed portions thereof, said fihns varying 70 
in thickness from a maximum in the range 
of from 30 to 50 millimicrons at that por- 
tion thereof nearest said one longitudinal 
edge of the sheet to a minimum at that por- 
tion thereof farthest from said one edge and 75 
being of substantially uniform- thickness 
along any horizontal lon^tudinally extending 
line across said sheet, said band being non- 
iridescent and having a light transmittance 
of less than 23 percent adjacent at least the 80 
thickest portion thereof. 
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